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$u_{t}=Du_{xx}+F(u))t>0,$ $x\in R,$ $u\in R^{n}$ (1.1)
, (11) .
$D=diag(d_{1}, \cdots d_{n})(d_{j}\geq 0)$ $F$ $R^{n}$ $R^{n}$ .
.
$S(x)\in R^{n}$ $S(x)$ (11) $0$ ,
$0=DS_{xae}+F(S),$ $x\in R$ (1.2)
. $xarrow\pm\infty$
$S(x)$ , $S(x)arrow S\pm(xarrow\pm\infty)$ . $S_{-}=S+$ $S(x)$
, $S_{-}\neq s_{+}$ ( 1).












$u_{\mathfrak{t}}=\epsilon^{2}u_{\iota e}+f(u),$ $t>0,$ $x\in R,$ $u\in R^{1}$ . (1.3)
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$f(u)= \frac{1}{2}u(1-u^{2})$ . , $\epsilon$
. (1.3) $S(x)= \tanh\frac{l}{2e}$ $0$ ,
$\epsilon^{2}S_{xx}+f(S)=0$
, . $S(x)arrow\pm 1(xarrow\pm\infty)$
$S(x)$ .
2) Gray-Scott ([14], [19]);
$\{$
$u_{t}$ $=$ $u_{ll}-uv^{2}+A(1-u)$ ,
$t>0,$ $x\in R,$ $u=(\begin{array}{l}uv\end{array})\in R^{2}$ . (1.4)
$v_{t}$ $=$ $D_{v}vaex-Bv+uv^{2}$ ,
$A,$ $B,$ $D$ . [2] ,
$S(x)arrow(1,0)(|x|arrow\infty)$ ,’‘ $S(x)=(u(x), v(x))$
, 2 .
FIG. 2. $Gmy-Scot\ell$ .
3) 2 ([16]);
$\{$
$u_{t}$ $=$ $u_{xae}+u(1-u-av)$ ,
$t>0,$ $x\in R,$ $u=(\begin{array}{l}uv\end{array})\in R^{2}$ . (1.5).
$v_{t}$ $=$ $dvaex+v(c-bu-v)$ ,
$a,$ $b,$ $c,$ $d$ . [1 $S(x)arrow S_{-}$ $:=$
$(0, c)(xarrow-\infty),$ $S(x)arrow s_{+};=(1,0)(xarrow+\infty)$ $S(x)=$
$(u(x), v(x))$ , 3
.




, , \sim -
, .




$S(-x+l)$ . $x$- 2
$S_{1}(x)$ $:=S(x-l_{1})$ $S_{2}(x)$ $:=S(-x+l_{2})(l_{1}<<l_{2})$
( 4). $\epsilon$
FIG. 4. 2 $S_{1}$ $S_{2}$ .
$\{\begin{array}{ll}i_{1} = 12ee^{-1_{h}}i_{2} = -12\epsilon e^{-h} (1.6)\end{array}$



















. $\mathcal{M}$ (11) $u(t, x)$ $dist\{u(t, \cdot), \mathcal{M}\}arrow$
$0(tarrow\infty)$ $\mathcal{M}$ . , $l^{*}\in R^{1}$




$S(x)$ . $F’(S(x))$ $S(x)$ $F$ : $R^{n}arrow$
$R^{n}$
$l$. . $0$ $L$
. $S(x)$ (1.2) $x$ $LS_{x}=0$
, $0$ $S_{x}$ .
2.1. $0$ $L$
. $\mathcal{M}$ . ,





, . $x$- ,
2 $S(x-l_{1})$ $S(x-l_{2})$
$(h=l_{2}-l_{1}>>1)$ .
(11) $u(t, x)$ .
$u(t,x)=S(x-l_{1}(t))+S(x-l_{2}(t))+v(t,x)$ (21)








. $\mathcal{L}’(S^{1}+S^{2})v=Dv_{\iota ae}+F’(S^{1}+S^{2})v$ .
$S^{1}(x)=S(x-l_{1})$ . $x=l_{1}$ $S^{2}(x)=S(x-l_{2})$
$C’(S^{1}+S^{2})v\simeq \mathcal{L}’(S^{1})v$ . , $v$
$C(u)$ $x=l_{1}$
$\mathcal{L}(S^{1}+S^{2})+C’(S^{1})v$ (2.3)
. (2.2) $x=l_{1}$ $i_{2}$ $S_{l}^{2}$
(2.2)
$-t_{1}s_{l}^{1}+v_{t}$ (2.4)









$g=C(S(x)+S(x-h))+i_{1}s_{x}$ . (2.7) $v$ $t$
$g$ $L$
. $L^{t};=D\partial_{l}^{2}+{}^{t}F’(S(x))$ $L^{*}\phi^{l}=0$ $\phi^{*}$
g, $\phi\cdot)_{L^{2}}=0$ . ${}^{t}F’(S(x))$ $F’(S(x))$
. \phi *|\iota
\langle $S_{l}, \phi^{l})_{L^{2}};=\int_{R}\langle S_{l}, \phi^{*}\rangle dx=1$ (2.8)














. , $\tau(l)u=u(x$ ( ). $S(x)$
. $S(x)$ $L$ $0$
, .







$\dot{\text{ }}=H_{1}(h)-H_{2}($ $)+O(\delta^{2})$ , (3.1)
$i=-H_{1}($ $)+O(\delta^{2})$ (3.2)
. $\delta=\delta(h(t))$ .
3.1. $H_{j}(h)=O(\delta(h))$ (S.1), (S.
Hj( ) $O(\delta^{2})$ .
$h$ (2.11) ,
$H_{j}$ ( ) . , Hj( )
$\phi\cdot(x)$ , .
Hj( ) .
$S(x)$ $arrow\infty$ $0$ .
, $\alpha$ $a\in R^{n}$
$S(x)arrow e^{-\alpha|x|}a(|x|arrow\infty)$




$H_{1}(h)=M_{0}e^{-\alpha h}(1+O(e^{-\gamma h}))$ ,
$H_{2}$ ( ) $=-M_{0}e^{-\alpha h}(1+O(e^{-\gamma\hslash}))$
. $MM_{0}$





$M_{0}>0$ , $M_{0}<0$ .
[3] .
74
32. . $S(x)$ $S(x)arrow s_{\pm}(xarrow$
$\pm\infty)$ . 2 $S(x-l_{1})$ $S(-x+l_{2})$ ,
.
$\delta(h.);=$ $sup|C(S(x)+S(-x+$ $)-s_{+})|$ ,
$x\in R$
$H_{1}(h)$ $:=\langle C(S(x)+S(-x+h)-S_{+}), \phi^{*}(x)\rangle_{L^{2}}$ ,






$\dot{h}=H_{1}($ $)+H_{2}($ $)+O.(\delta^{2})$ , (3.3)
$i=-H_{1}($ $)+O(\delta^{2})$ (3.4)

















Allen-Cahn (1.3) $S(x \cdot)=\tanh\frac{x}{2\epsilon}$
3 .
$S(x)arrow\pm 1(xarrow\pm\infty)$ $S\pm=\pm 1$ .
$S(x)-1arrow-2e^{-\Delta}(xarrow\infty)$
$\delta(h)$ $:= \sup_{x\epsilon R}|C(S(x)+S(-x+$
$)-s_{+})1=O(e^{-A})$
. $Lv=\epsilon^{2}v_{gx}+f’(S(x))v$ $L$





$D=\epsilon^{2},$ $\alpha_{+}=\frac{1}{\epsilon},$ $a_{+}=-2,$ $a\dotplus=3$
, $H_{j}(h)$
$H_{1}$ ( ), $H_{2}(h)\sim M^{+}e^{-\alpha+h}=2\alpha+(a+,$ $Da_{+}^{*}\rangle$ $e^{-\alpha+h}$





$=$ $-H_{1}($ $)+O(\delta^{2}($ $))\sim 12\epsilon e^{-}\cdot$ , (4.2)
$h$








, [4], [5], [6] , $[1\eta$ ,
[18] .
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